The storage of sunflower seeds in an adequate position to guarantee the quality and regulate the supply of raw material for the industries for the production of oils and bran. The objective of this study was to evaluate the yield of sunflower seed oil after drying and during storage in three conditions (25 0 C and 50%, 20% and 60 0 C, 30 0 C and 40%) in different packing (permeable and impermeable). Quality assessments of seed and oil yield were performed in zero, three and six months of storage times and analyzed by the average test were compared by Tukey test at 5 % probability. In storage there were greater reductions in oil, with the increase of storage temperature of 20 °C to 30 °C and reducing the relative humidity from 60% to 40%. Under these conditions, the yield of oil decreased from 65% to 17%. Waterproof packaging positively influenced the quality of sunflower seeds stored. The conditions of 25 °C and 50% RH air storage were more favorable for the quality of the seeds. The increase in time of storage under conditions of 30 °C and 40% RH air adversely affecting the quality of seeds. It was concluded that to increase the oil yield of sunflower seeds, the best storage conditions were 25 0 C and 50% RH air.
O armazenamento de sementes de girassol em condições adequadas garante a qualidade e regulam o fornecimento da matéria-prima nas indústrias para produção de óleos e farelos. Assim, o objetivo deste trabalho foi avaliar o rendimento do óleo de sementes de girassol após secagem e durante o armazenamento, em três condições (25 0 C e 50%, 20 0 C e 60%, 30 0 C e 40%) e em embalagens diferentes (permeáveis e impermeáveis). As avaliações de qualidade das sementes e do rendimento do óleo foram realizadas nos tempos zero, três e seis meses de armazenamento e analisadas pelo teste de média, comparadas pelo teste Tukey a 5% de probabilidade. No armazenamento verificaram-se maiores reduções de óleo, com o aumento da temperatura de armazenamento de 20 °C para 30 °C e redução da umidade relativa do ar, de 60% para 40%. Nestas condições, o rendimento do óleo reduziu de 65% para 17%. As embalagens impermeáveis influenciaram positivamente na qualidade das sementes de girassol armazenadas. As condições de 25 °C e 50% de UR do ar de armazenamento foram mais favoráveis para a qualidade das sementes. O aumento do tempo de armazenamento sob as condições de 30 °C e 40% de UR do ar afetaram negativamente a qualidade das sementes. Concluiu-se, que para aumentar o rendimento do óleo das sementes de girassol, as melhores condições de armazenamento foram de 25 0 C e 50% de UR do ar.
INTRODUCTION
The sunflower crop is in the process of expansion in different regions of Brazil for its major features such as short cycle, crosspollination, increased resistance to drought, cold and heat than most cultivated species, in addition to having extensive adaptability to different environmental conditions and different altitudes and photoperiods. One of the problems for the production and conservation of sunflower seeds is related to the speed of deterioration, since the chemical instability of lipids is one of the main factors in the decrease in performance of the seeds of various species oilseeds during storage (Freitas et al., 2006) . Lipid peroxidation and oxidative stress, the main cause of deterioration of sunflower seeds, can promote vigor and viability reductions, with the disintegration of the membrane systems. Despite the favorable conditions, in Brazil the production of seeds is still incipient, being supplied mostly by imports from neighboring countries, such as Argentina, which makes growing demand for quality seeds. Still, sunflower seeds have mostly to domestic industries edible oil and animal feed (Pozzi et al., 2005) . Aiming at the growing demand for alternatives to fossil fuels, many plants have been studied with the aim of providing oil for biofuel production. Among these, like sunflower plants are emerging as potential raw material for the production of biofuels for diversifying the Brazilian energy matrix. About 40% of all energy consumed worldwide comes from fossil fuels. These sources are limited and, therefore, the search for alternative energy sources is extremely relevant. Thus, vegetable oils appear as an option for the replacement of traditional fuels derived from petroleum, because it is a renewable energy and have less environmental impact (Ferrari et al., 2005) . On the other hand, the fact of sunflower seeds having 48 to 52% oil affects the retention of the seeds in storage, because the speed of deterioration is proportional to the percentage of the same oil (Leite et al., 2007; Fagundes, 2009 ). Seed quality can be conceptualized as the sum of genetic, physical, physiological and health that affect the ability to give plants with higher productivity and seed storage can influence aspects of these, and yet it is an essential step for seed production (Hussain et al., 2006; Ferreira et al., 2010) program. In Brazil, the store operation is particularly important due to the tropical and subtropical climatic conditions with high temperatures and relative humidity of the air, which is unfavorable for the maintenance of seed quality (Rodrigues et al., 2011) . Thus, given the need to reduce energy costs of the process and growing concern to ensure product quality during storage, research on different methods of storing become increasingly relevant day. So the aim of this study was to evaluate the quality of sunflower seed and oil yield, when stored under different conditions of temperature and relative humidity (25% and 50 0 C, 20 0 C and 60%, 30% and 40 0 C) and in different containers (impermeable and permeable) for a period of six nmoths.
MATERIAL AND METHODS
The experiment was conducted at the South Campus of Plain (CPCS), the Federal University of Mato Grosso do Sul (UFMS). The storage of sunflower seeds was performed in paper (porous) and glass bottles (waterproof), placed in BOD chambers with temperature and relative humidity-controlled air (23% and 50 0 C, 20 0 C and 60%, 30 0 C and 40%) with three replicates for each treatment. To assess the quality of the seeds was determined water content tests performed emergency electrical conductivity and oil yield. The physic-chemical analyzes were performed in the Laboratory of Seeds and Soil Science University. The water content of seeds (% w.b.) was determined by weighing 15g of sample. Then, the samples were placed in an oven with air heating and ventilation regulated at 103 °C ± 1 °C for 24 h, according to the recommendations of (Brazil, 2009) . After the samples were removed and placed in desiccators for cooling. The water content (% w.b.) was determined by mass difference between the initial and the final sample. Tests were performed in three replicates. To analyze the yield of oil, sunflower seeds were ground with the aid of a domestic multiprocessor (model PRO, ARNO). After extraction, was weighed 5 g of the sample and then the entire mass was transferred to a paper cartridge. The cartridges were placed in metallic baskets, after which were mixed with 150 mL of hexane PA and connected to a capsule extraction. For the extraction of sunflower oil was used the method of Soxhlet. For this, it was monitored dripping of solvent and oil extraction for 4 hours. After extraction, the flow valve was closed and the solvent was recovered. The beaker containing the micelle was decoupled from the system and led to an oven with air renewal and circulation to 77 Revista Brasileira de Produtos Agroindustriais, Campina Grande, v.17, n.1, p. [75] [76] [77] [78] [79] [80] [81] [82] [83] [84] [85] [86] 2015 evaporate the solvent until the set (becker + oil) is present in constant weight. The oil content was determined gravimetrically. The electrical conductivity test was conducted in sunflower seeds, according to the methodology described by Vieira & Krzyzanowski (1999) . It was utilized 50 seeds for 4 replicates of each treatment and weighed to an accuracy of two decimal places (0.01 g). The samples were placed in plastic cups to soak with 75 mL of water and deionized kept refrigerated chamber of type (B.O.D.) with temperature controlled at 25 ± 2 ºC for 24 hours. The solutions containing the seeds were gently stirred to uniformity of leachate, and immediately preceded to the reading on a digital conductivity meter portable model CD-850 "Instrutherm" and the results divided by the mass of 50 seeds and expressed in µS cm -1 g -1 seeds. To test the emergency sowing 25 seeds was made in polystyrene trays with substrate Plantmax®, maintained in a greenhouse and irrigated twice daily, with an evaluation performed on the tenth day after sowing, with the results expressed in percentage of normal seedlings emerged. The experimental design was completely randomized (3x3x2), three temperatures of the drying air, three storage and two types of packages, with three replicates per treatment. Analysis of variance and means were compared by Tukey test at 5% probability were made.
RESULTS AND DISCUSSION
The storage of agricultural products is a great alternative to meet the logistics of production and marketing of food. Thus, to understand the behavior of the seeds on different conditions and time of storage is important for management (Coradi et al., 2011) . In Tables 1, 2 and 3 are shown the results of water content of sunflower seeds after drying and storage in different conditions of temperature and relative humidity, packaging and storage times. It was observed that at low temperatures and high relative humidities of air, and also with increasing time of storage , there was a significant increase in the water content (P<0.05) from sunflower seeds. The drying air temperature significantly influenced the water content of seeds stored for six months. Among the packaging, it was found that the results presented impermeable higher water contents in the seeds during storage, regardless of the initial conditions of the seeds. When seeds are stored at low temperature the possibility of deterioration is smaller and can counteract the effect of water content in relation to the development of microorganisms that attack stored seeds. When the vital activity (respiration) of seeds is controlled by the content of water, conservation during the storage period is good (Chaves et al., 2012) . When quantities of stored seeds are heats becomes moldy, has sprouted grains at the surface and ultimately ensues to rot. Grains stored for years, even in unsuitable conditions, if kept at low water contents have small losses. Seeds can be stored in warm areas but dry (Borba Filho et al., 2009) . Seeds are hygroscopic, in other words, the water contents are always in equilibrium with the relative humidity. The high water content, combined with high temperatures accelerates the process of degeneration of biological systems, occurring heavy breathing and consuming your material reservation, so that under these conditions, the seeds lose their vigor and sometime after their ability to germinate. The maximum recommended safe storage of sunflower seed moisture percentage is 9.5%, with relative humidity of approximately 75%. With the growth of microflora weight loss and an increase in moisture content and temperature of stored seeds (Toledo et al., 2009) occurs. Fungi begin to develop in sunflower seeds stored with humidity around 11%. According to Christensen (1972) , when stored sunflower seeds with initial moisture contents of 10, 12 and 14% at temperatures of 3-5, 8-10 and 27-28 °C was concluded that the incidence of fungi and decrease in germination were proportionally related with the increase of initial water content, temperature and storage period (Bajehbaj et al., 2010) . Tables 4, 5 and 6 are the results emerged from seeds after different drying air temperatures and at different storage conditions and packaging. It was found that the temperature of the drying air significantly influenced the percentage of emerged seeds, and the higher the temperature of the air drying was the most negative effects of seedling emergence. In the storage conditions, it was observed that the higher the temperature and lower the relative humidity, significantly (P<0.05) decreases the percentage of normal seedlings emerged, regardless of the storage time of the drying air temperature. Throughout the storage time increased as the negative effects on seedling emergence. However, there was no longer seedling emergence from the three months of storage conditions of 30 °C and 40% RH air. It was also observed that between the packs, waterproof had a positive effect for the emergence of normal seedlings compared with the permeable container under conditions of 20 °C and 60%, 25 °C and 50 % RH air storage. Means followed by the capital letter in the column for each storage condition and lower lines for each temperature of the drying air, do not differ at 5% probability. Coefficient of variation (CV) = 5.40%. Means followed by the capital letter in the column for each package and lower lines for each storage time, do not differ at 5% probability. Coefficient of variation (CV) = 6.20%. Means followed by the capital letter in the column for each storage condition and lower lines for each temperature of the drying air, do not differ at 5% probability. Coefficient of variation (CV) = 4.24%. Means followed by the capital letter in the column for each storage time and lower lines for each temperature of the drying air; do not differ at 5% probability. Coefficient of variation (CV) = 4.32%. The electrolyte leakages of sunflower seeds, measured by electrical conductivity of the soaking water are shown in Tables 7, 8 and  9 . It was found in the results that the effect of drying temperature of 55 °C and 65 °C caused more damage in cellular integrity of the seeds. Among the containers, the seeds stored in glass jar (impermeable) remained with better physical integrity. However, under the conditions of 30 °C and 40% RH air had higher seed damage, due to the high amount of ions leached. For all treatments, the increase of storage time negatively influenced (p<0.05) in the physical quality of sunflower seeds. As observed by Pontes et al. (2006) , the values of electrical conductivity were constant in sibipiruna seeds (Caesalpinia peltophoroides) stored at 5 °C, however, those who remained in ambient 20 °C, a significant increase in conductivity during the storage period. In the literature similar results obtained for other oil seeds, soybean Panobianco and Vieira, 2007) indicating that the amount of ions leached by the seeds is affected by storage temperature. As reported by Fessel et al. (2010) , storage of soybean seeds at 10 °C tended to stabilize membrane integrity, leading to lower leaching of exudates. Sunflower seeds have different morphological structures of soybean seeds, and in some cases cause the failure of the conductivity test features have been associated with the integument, which results in more or less pronounced release of leachates (Marcos Filho & Panobianco, 2001 ). Brandão Jr et al. (1997) used the conductivity test in the evaluation of whole seeds and sunflower without gumentadas found that destegumentadas seeds, soaked for 18 and 24 hours, were more efficient in detecting differences in quality between batches. Means followed by the capital letter in the column for each storage time and lower lines for each temperature of the drying air; do not differ at 5% probability. Coefficient of variation (CV) = 4.35%. The results in Table 10 , 11 and 12 for the oil yield of sunflower seeds represent significant difference (P<0.05) between treatments and no significant storage for the temperatures of the drying air. It was observed that the yield of oil was higher for seeds stored in airtight containers at a lower temperature and relative humidity higher air, agreeing with the results of seedling emergence and electrical conductivity. The storage time reduced the oil content in the seeds for all treatments. Thus, it was found that storage also was greater reductions in oil content with increasing storage temperature of 20 °C to 30 °C and reducing the relative humidity from 60% to 40%. Under these conditions, the yield of oil decreased from 65% to 17% on average, depending on the type of treatment. Means followed by the capital letter in the column for each storage condition and lower lines for each temperature of the drying air, do not differ at 5% probability. Coefficient of variation (CV) = 6.55%. Among the systems evaluated, it can be said that the drying temperature of 45 °C, the impermeable packaging and storage conditions of 25 °C and 50% RH in the air that were obtained better results concerning the percentage of oil. When compared with other seed cultures, sunflower are relatively easy to be stored, they have a low density. A feature of the sunflower seed, when stored according to Freitas et al. (2006) is the acidification of oils, which occurs gradually, being faster the higher the humidity and temperature of the seeds, the environmental conditions of the site, the amount of foreign material, stones, crushed and peeled grains. Another important aspect to consider during storage and is associated with the oil yield are the changes of lipids, which are attributed to enzymatic hydrolysis, peroxidation and autoxidation (Freitas et al., 2006) . Oil seeds should be stored with moisture contents lower than recommended for starch. Accordingly, an increase in temperature as a result of breathing process is sufficient for the decomposition of lipids and increased rate of deterioration (Rodrigues et al., 2011) . Among the theories proposed to elucidate the process of deterioration in oilseeds such as sunflower, degeneration of enzyme inactivation and membrane have been the most studied. This loss of integrity is associated with the action of free radicals, causing biochemical changes, tipping the osmotic regulation of solutes across cell membranes and organelles at the cellular level. Unstructured the membrane system, as shown in Tables 7, 8 and 9, structural lipids present react with molecular oxygen resulting in the formation of free radicals and peroxides with relative instability of fatty acids, which also causes a reduction in the yield of oils (Tables 10, 11 and 12) . Along with the process of deterioration of lipids also occurs the leakage of oil with physical damage to the cell membranes of the seed as the one observed in the electrical conductivity. 
CONCLUSIONS
It was concluded that the waterproof packing positively influenced the quality of sunflower seeds stored. The conditions of 25 °C and 50% RH air storage were more favorable for the quality of the seeds. The increase in time of storage under conditions of 30 °C and 40% RH air adversely affecting the quality of seeds. To increase the yield of oil from sunflower seeds the best storage conditions were 25 0 C and 50% RH air.
